A total of 4,604 bacterial strains isolated from the sediments of Minamata Bay and nearby low-level-mercury stations (control stations) were screened for the ability to volatilize mercury from inorganic and organic mercurial compounds. The strains that volatilize mercury from several kinds of organomercurials were found only in the sediments of Minamata Bay.
Bacteria isolated from mercury-polluted environments are often resistant to mercuric ions (Hg2+) (4, 14) . Some bacteria are resistant to both Hg2" and certain organomercurial compounds (broad-spectrum resistance), whereas others are resistant only to Hg2" (narrow-spectrum resistance) (2, 16 ).
These broad-spectrum bacteria have been found to degrade a variety of mercury compounds, including methylmercury chloride (11, 13) , ethylmercury chloride (11) , thimerosal (12) , fluorescein mercuric acetate (9) , phenylmercuric acetate (11) , and p-chloromercuribenzonate (11) . The bacteria detoxicate the mercury compounds by two separate enzymes acting sequentially (1) . Organomercurial lyase cleaves the carbon-mercury bond of certain organomercurials. Mercuric reductase then reduces Hg2+ to volatile mercury (Hg0). The mercury volatilization of a number of different bacterial genera has been shown to be plasmid mediated (3, 6) . However, the volatilization has recently been found to be chromosomally encoded in Staphylococcus aureus (17) and Bacillus species (15) isolated from aquatic environments.
Minamata disease was caused by the consumption of fish and shellfish from Minamata Bay (5). The bay has been heavily polluted for over 50 years by industrial wastes containing high concentrations of mercury (7) . Several of the mercury-resistant bacteria isolated from the bay have been shown to volatilize some organomercurials (9, 11) .
We have recently devised a simplified X-ray film method for the detection of bacterial volatilization of mercury chloride (10) . This method enabled us to screen a large number of bacteria in the environment for the ability to volatilize Hg2+. (0.7 g), MgCl2. 6H20 (10.8 g), MgSO4 -7H20 (5.4 g), CaCl2 .2H20 (1 g), yeast extract (1 g), and Bacto-Peptone (5 g; Difco Laboratories), all per 1,000 ml of distilled water (modified ZoBell 2216 E medium). CFU enumeration was done after incubation at 25°C for 48 h. The Hg2+-volatilizing strains were classified as described elsewhere (11 5.340b The broad-spectrum mercury volatilization pattem was much more common than the narrow pattern in Bacillus strains in the sediments of Minamata Bay. The organomercurial-volatilizing Bacillus strains were found only in the sediments of Minamata Bay ( Table 1) . Forty of eighty methylmercury-volatilizing strains isolated from the sediments of Minamata Bay in 1985 could volatilize all the organomercurials examined in this study (data not shown). Organomercurial-volatilizing bacteria having organomercurial lyase with a special wide-range substrate specificity may have been selected by the pressure of mercury in the mercury-polluted sediments.
